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Despite early warnings of lead toxicity, until recently this metal was added to a variety of consumer and industrial products. Today, thousands of chil-
dren in the United States, and probably tens of thousands more worldwide, are suffering the consequences of exposure to lead. The lead story
looms as major public policy failure that will eventually cost billions of dollars to remedy. Little is known about the toxicological properties of the
more than 70,000 chemicals in commerce. Consequently, it seems likely that other "leads" are finding their way into our food, water, and air.
Inadequate testing of chemicals to which the public is exposed presents a serious public health risk, particularly to children whose nervous systems
are still developing. The Federal government should expand toxicological testing programs for existing and new chemicals, requiring increased
developmental toxicological, particularly neurotoxicological, testing of chemicals to which the public is significantly exposed. In keeping with the con-
cept of full-cost pricing, the costs of these tests should be incurred by the manufacturer, not the government, and should be considered a routine
cost of product development. - Environ Health Perspect 102(Suppl 2):155-156 (1994).
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Introduction
Hippocrates first reported evidence oflead
toxicity in the mining industry in 400 b.c.
(1). Yet more than 2300 years after this
early warning, societies throughout the
world use lead in the gasoline in their auto-
mobiles, in the paint in their homes, in the
solder in the cans in which they store their
food, and in the pipes and fittings in their
water supply. In the last decade, much has
been done to respond to this problem, but
today thousands of children in the United
States, and probably many tens of thou-
sands more worldwide, are suffering the
consequences of exposure to lead. Why did
the world not act sooner? The lead story
looms as a major public policy failure that
will eventually cost billions of dollars to
remedy. Had the many warning signs been
heeded, the costs of preventing the prob-
lem would have been far less than remedi-
ating it after the fact, and thousands of
individuals would have lived healthier
lives.
Today, there are more than 70,000
chemicals in commerce in the United
States, and little is known about their toxi-
cological properties, despite the availability
of high-quality, well-validated, toxicologi-
cal testing methodologies. Are other
"leads" finding their way into the food we
eat, the water we drink, or the air we
breathe? Given the large number ofchemi-
cals to which we are exposed and the
dearth of toxicological information avail-
able about them, it seems likely that this is
the case.
It is particularly troublesome that expo-
sure to some substances early in life may
not result in detectable adverse effects until
years later. And when the damage is dis-
covered, the effects may be irreversible.
This is especially true with toxic substances
that affect the nervous system. As the
capacity of the nervous system declines,
subtle deficiencies may become apparent.
From a health policy standpoint, this
means that ifwe wait to test chemical sub-
stances until after they are on the market,
or after adverse effects become apparent,
then significant damage may have already
occurred by the time the toxicolgical prop-
erties of the causative agent are under-
stood.
It is perhaps useful to step back, look at
the big picture, and acknowledge what we
do not know. We know little about the
underlying causes of learning disabilities,
and we are only beginning to understand
the biochemical bases ofsome neurological
and psychiatric disorders and diseases. At
the same time, few data are available about
the toxicity of chemicals to which we are
exposed. The precautionary principle states
that when one is faced with uncertainty
about the nature ofa potential risk, "regu-
lators should act in anticipation of envi-
ronmental harm to ensure that this harm
does not occur."(2) In the case of a toxic
substance, one should minimize public
exposure to a substance until the risks
posed by that substance are understood.
We need to learn much more about the
relative contributions of genetic and envi-
ronmental factors to disease and disorders,
particularly in children. Environmental fac-
tors defined broadly include drugs, pesti-
cides, household and industrial chemicals,
food additives, and metals. In my view,
only a small proportion of the 70,000
chemicals in commerce pose a threat to
public health, largely because the average
individual is exposed to significant concen-
trations of only a small number of these
chemicals. But even ifthe public is exposed
to significant levels ofas little as 2 percent
of these chemicals, we are dealing with
1400 substances of concern. To date, the
developmental neurotoxicological charac-
teristics ofonly a few substances have been
evaluated. In short, we do not know the
risks to which we are exposing our chil-
dren.
Risk is a reality oflife, but are we tak-
ing unnecessary chances? Are we incurring
risks that, if reduced, would provide large
public health benefits at low economic
cost? Beyond the question of costs and
benefits is an ethical issue that society must
also consider: children have the right to
realize their full potential. When a society
allows its children to be exposed to sub-
stances that have not been adequately
tested, it denies its children that right.
As I wrote years ago when we released
our Office of Technology Assessment
report on the neurotoxicity problem
(3)"Every time we allow a new chemical to
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enter commerce that has not been ade-
quately tested, we spin the roulette wheel
and gamble with the public health." We
are gambling with our children's health.
We introduce more than 1000 chemicals
to commerce each year, and information
on the toxicological properties ofall but a
few of these substances is minimal or
nonexistent. Fortunately, for most of
these chemicals, human exposure is very
low. But for some, exposure is or will be
significant, and our laws do not require
the kinds of tests that are needed to fully
evaluate their potential impacts on public
health, particularly on the unborn and the
developing child. We spend billions of
dollars responding to potential risks such
as an earthquake or an attack from
another nation. Why are we not able to
find the money to respond to the very real
risk posed by chemicals in the environ-
ment - chemicals that threaten the
health ofour children?
Those who oppose additional testing
and further regulatory action on behalfof
public health and the environment say
"we do not have enough evidence of a
problem," or "we do not have sufficient
information to take action," or "the risk is
too small to devote significant funds to
testing." Society is more complacent
about chemical risks in part because,
unlike an earthquake or an attack from
another nation, the effects of a toxic sub-
stance on the nervous system are often
unseen or delayed. However, a child
exposed to certain concentrations of lead,
drugs, or pesticides has a 100 percent
chance of being adversely affected. The
threat is as real or more real than a natural
disaster or defense-related threat. Why
won't our society make a larger invest-
ment in its future - that is, in our chil-
dren?
Education is the key to progress in this
area. The Learning Disabilities
Association, Kids and the Environment,
and other organizations can do much to
advance public understanding of the
problem. With greater awareness will
come more legislative action and
resources. However, the government
should not be expected to incur the costs
of testing. It is important to build these
costs directly into product development.
Consumers have demonstrated a willing-
ness to pay higher costs for a product if
they can be assured of its safety and effec-
tiveness. This is a form of full-cost pric-
ing, the concept of building all of the
environmental costs into the price of a
product.
As we work in the United States to
minimize the risks that toxic substances
pose to our children, we should also bear
in mind the challenges facing the children
ofother nations, especially those in devel-
oping countries. According to UNICEF,
"Many ofthe 40,000 child lives lost in the
developing world every day are a conse-
quence of environmental abuses reflected
in unsafe water supplies, disease, and mal-
nutrition." (4). No one knows how many
children worldwide suffer from develop-
mental disabilities due to exposure to
toxic substances. The children and toxic
substances problem is a silent epidemic:
the symptoms are often difficult to discern
and the causative agents are often not
readily visible.
There is much that we can and should
do to ensure that our children and those
ofother nations are allowed to reach their
full potential. Significant progress will be
made only through increased developmen-
tal toxicological, particularly neurotoxico-
logical, testing of chemicals, greater
monitoring of the environmental release
and public exposure of these substances,
and more forceful regulatory action.
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